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ii}fiE# 2003-3104133 



tfcm 2 0 0 3 - 0 1 0 5 6 7 ^- V \ 1/ 

itmm i ] 

mm m k Mm $ *l & e*§u*x t± ^ r ?l k , cMPftxiix^A^-a^^ 

r fimx i± tr r ^ffiis $ tt r £ 4 k £ v > x , 

nmm ^tao x mm, i HE& t «m $ *i> 
[if am 3 ] 

[»3j££4] 

tiffirK^ 7?LKSB, * vx*ii^^*^trE«#«-«rai£LrEj»Xli 

\*T* : &i&+z>jM't, *m^z*&mtw.<DM&%m\z.&^x, 

it £ fife v > T TS CO ff IS^^M t«Rtt«:xyf> >jrtf* pf^ * £ L B&¥ 
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2/ 



o 

[St « 5 ] 

librae fcrr?LK3L * >^x>x»±^^^*^tfEaiw#*fflts:LrEj[ftx« 

t LTHtrfS^ 1 <7)^^'-^)ji^^y^>^-r^)X^Ii:, tuffifil 1 Ol/y^ 

SPMItJU-L^ BUie^ 1 ©*^-«6SIi:M^i L < ti*frfE& 1 <&#^-«MS 
Mi ^v«P^ii^l2(OI/y^ Ys*?-y*7&m-$-Z>JMt. Buffi 

ii^xyfvmt^:, ate* 20*^- mmmz-?*? t Lxrm<om 

3MR±fc^j£ Lfc«*§IKE*l*;fcfi tf 7?L£^j£-*-&IH £ > huEE«&»X 
litfrEfcTT^LfciH, * >^T>Xlii*t^*^OEj»*tiH-*aia:L-CE3lSlXI± 

^^smiM, iKEj»±tc^^-jftj»K«:^"rsxefc, ituE*^-^ 

^-jKi»ilS:iy^>^LT* 5 Pffl'5:^- * &Xgfc, fulfil 1 



tti»E# 2003-3104133 



mm 2003-010567 



^-v: 3/ 



Igfc, frffiH2 <7)l/vX h/^->^-7^^ <h LTfrifi^ra^ffli^^-y 

mm^- Kv^^o«riBHiP«r^ fulfil- Kv**eT<^i^Be*fto^fcfrifi] 

[0 0 0 1 ] 

[HE 

[0 0 0 2] 

7-» (Damascene) ft DW*L& yn-t^^s— jJgWtwfi 1 ^tltv^ 0 dCD^v 
»U ft3M&«WflF£ft (CMP : Chemical Mechanical Polishing) Ciot 
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4/ 



[0 0 0 3"] • 

:^»^7y>^o^^ (# 1 OftSfefll) tCov»TBI8Xt/Ta9 =Sr#JB.L 
[0 0 0 4] 

if, 1118 (a) KjjrTJ:? 0Ox.lf, MOSF7>y^^W^?^: 
fc, S i Nxl^lbfti* h y'*Wk2 tS i O 2 ^ 

■f^o #cfc, &mtfft<n$ffi.*ffi]ki-2>T i , TalOA'J rm*X'*y 9 'J > 
^SifcJ: «3J£«U ^OiCC u *ti^ i »)f JSt4o fLT, C 

MPSCiotll 3 ±60 C uS^'J T ^ 9 )VWk* LT, fl EH 

[0 0 0 5] 

0 8 (b) fc^i-? SiNxf^^^i2x 7 f>^h7^ 
!4tSi 0 2 ^^^^f HTOil5 fc&JG#cJfM*U l»l*fc£2tf3IO"7* 

2x-;f>^ h y^jR4 tznm-t&mi ht^l^mu ^vrmtcu* 

mmLfzm. CMPftCiotf 1 e7?LrtC^2 -£lE«MflfcrT 1 5 
tSo f |BI*OXe4rift0ig-rit^J: 0, *2«Bffi»l 6 (08 (c) 

, ^ 3 -n 2 mmm ^ r 1 7 (08 ( d ) #jso , ^ 3 «sem 1 8 (0 

9 (a) #BS) Sr^JS-t&o 
[0 0 0 6] 

te-ei±, # 2 «m 7 tc, it 3 mnm 1 8 ^<bm sbbki 1 4 
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mm 2003-010567 ^- V \ 5/ 

\ 

[00© 7] " 

) zmc¥T*&^&mizfcf&-r2>jjmm^t>ti, wti$, <wm2 002- 
1518 7^mm^^<Dmmmm^-m*m7FZtiT^z> 0 ±m^mmm.^>-b 

TH 1 O&t/EI 1 1 ^#lLt^t^. 0 
[0 0 0 8] 

t m 1 ^feitjm 3 1 zmwm itt 1 to?* u cMP^iottiae 
m.mfti~mim&mi 4 *msc$z> a m2^-y^-yy'^h ym* tmi 

?LrtK*2-fcl«E*§UWtrri 5*^Jfi-^&o 
[0 0 0 9] 

110 (a) KTjctJ:?^ *l«Wj»»lR5±^f|S2«Haiilt*&^ 
JK t 7 0 n mnm<vmm<7) S iNxt^ttU *0>±.\Z&&L\*ti\'y?sY/-*9 

[0010] 

HI 10 (b) K^ir X ? ltCVD^:J:»)^fflt:y7>^y hM 

6XWbl^^^ 2 4<£>ffiiJgK5 0 nmfIJS<0$|jy?)-9-^ K * * - ^Sffc 
12 5 &o 
[0011] 

hjio (c) IZ7f1t£oK, mtmr?*? 2 4£tf-»M K**-;i/gfls 
12 5 <fc ? £#^«fflttl*lRl 1 SrifSfU CMPftCi VWltLfzfe 

, <2r£n<7)-7* h 'J y^ 7 7-f -K#i^fflv^T^2 tfT?L2 3 *^1-^^*t»<7)lx 
hs-S?->£J&J&L, Z\(DVi?X h tmikm-?*? 2 K 
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<Wm 2 0 0 3 - 0 1 0 5 6 7 ^- *J \ 6/ 

in k m-i Mmmmm 5 , i2x 7 f>^h y 4 zmx.*- v f- > ^ l 

If T?L2 3 £^)&1-&o 
[0012] 

-eom. Ell 1 (a) K^-fi^K, ^MK^'J 7^ ^/l/Xt^C u *:J§*U 
CMPtti:J:oTi2 If 7?L2 3 rtK#3 -ffc 1 JiBMSlH tf7 1 9 £5&j£U 45 
v*T, Ell 1 (b) K^rfcfcd^ ra^O^-m3-Hl®BB«SlMifT 1 9± 

[0 0 13] 

$£&jj&Kit<<xm 2 ^gE0 1 6 <d e y ^ ^/h $ < -r & z. t § , *&itmw. 

[0 0 14] 

[#i^£« l ] 

#582 0 0 2 - 1 5 1 5 8 7 (i6-9I, H 4 EI) 

[0 0 15] 

±iB42r#-ei±, H2 vfr?L2 3 zjtm-r&tzttxD *-v?-y<y*R i e ( 

Reactive Ion Etching) TMtV\ fflBlf*. t LT C 4 F g T/W^OiS 
^^fflv^iiCJ;^ y^«I (I2i«ll lMUlill 
«5) Oi^^-V^JRfcVUnva'fbJR (aibflgv*^ 2 
t-;Hti2 5) O^y^>^iiJS<0JtS:^:S < U n^KftiROSKM 
x^f'/^iiirffiiUv^o Lri>L&ri*«b, -»M K^t-;HM2 50IHJP 
«^0»pti|SL<, MltJH-^^2 4(7)^S15c7)-9--r K^*-^M;$I 

2 5l±i<^f)lv^ f 21^iill lI^liMil5«CJ: 

$titLJi/\ n 2 jib&& 1 6 t n 3 -m 1 /isa^ra if r 1 9 t 

[0 0 16] 
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^-v: 7/ 



2 5t:1££ frtzffl$L(DT hJt (010 (b) (75 h 2/w2) ^§ < &o 

riiv\ no (c) (Dnm^m2mmmmmi 1 ^fm-r^m^^^m^ 
frfimm^tet), mil (b) KTFirxotzw.fr&^&K&mir&tfj K2 6 

^H£L^1-< fit, Hft^l2fgetl 6f B 1^^^ K2 6^^i- 

ifT<7)f^«tt^2iirai 6^[S]np^-r^^3-^isae^r H i^T 

[0 0 17] 
[0 0 18] 

±Mmw*m$L-rz>tz*b, *$kw<n*mfcmm*. mm^mzti&mm 

X&t'Tlllz^ CMP (ixyfA'^S^K Ei&X »i *T T $ ti T 
[0 0 19] 

Sfc, #iiwo3MiMfc§s*uu »i»iitw^js$tL&E«si*XtttrT?Hw, cm 

v>T, ^fc< fc4>T*5&^JWK£l*E*!U ^2«E«ISy f ^3SE«l0 3iim 
±OEj»«rfllx., lltrSa£3«E*§lli. fflP0^dffirE^2«E«SlOl^raS:S:ai- 

hmz-mim mm vtkx^ xmmm i jve*& t $ *u fries 2 osm 
mm t mm &^y?-> ramus *m ^rxm $ *Lfcn&™ & ^ - k * 

[0 0 2 0] 
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#M 2003-010567 ^- v : 8/ 

;£#Pj^:Jo^T(i< fulfil- Kv^^ti, |^-F7^^lT<7)Seil(?)It^ 
[0 0 2 1 ] 

^Tf £ £ mm L n&¥& * - K "7 * ^ £ & Xfl Sr-g- tr & <D X * & 0 
[0 0 2 2] 

i *l ^ £ # tr BB*l*m mmX it tf T £ i^t & Xfi , £ fit x. * 

1 iOVv* t LTflirfEfl 1 <7)^^^-^M£^u/f->^f 

jffe»K*Jt«1-*X3g , tuffi^ 2 <Dij ^-mm*J- -yf^^XliCMP & 

kj: fjfiu, tfriB^2^*^-^^^^ieiii^^^^-^M-eais 
>*j&tftt&xnt* mmm2<Du^^ y^? -y t Lxmmmmmm 

WkA tfmmm 10*^- ^x 7 f>/t^i:*i:, fulfill 2 0*a-«« 

i^^^t LXTm<nmmmmz^y^>yLx¥T3izfmirz>xmt^ 

[0 0 2 3] 
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9/ 



iitSIgt, huKU l«l/y^ h life* Lfclfe, mifS^-K^^^ 

hu IS® n MMSffiE £ ^ y ^ > ^1" & £ * K > flHB# 2 O # / 

-fZ>i><DX$>Z> 0 
[0 0 2 4] 

mmR zm&m mmmm t mirm tt^^f-y v^ssm^nnxmrn-t im 

[0 0 2 5] 

i: co i . y ^ > ymnst # v > * - mmm % m v > r en a o/h $ n - k -? * ? 

[0 0 2 6] 
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k T&j&zti* tz & \ e t tmm -r * Eigne wm. ri tf ? f - £/h s < -r & c t 

[0 0 2 7] 

m 1 Lfci9i:, #«K^J£ LfcEiBli: trrfc«:fflv^-Clft^E 

«l (fl!lx.(i\ iliie«|fci3iE«l) «r»jRi--S«fi£"et±, *ra« (^2ise 
£1) KESb&***L"CL£v^ -E-Oft^ E«UH<&tf 7f^/h^ <tiit)4 t l? 

g t:i3-iii e&h ^T^fit^. ^-e «± . -> a - h * i^ih-r £ 

[0 0 2 8] 
[0 0 2 9] 

i o «t -5 tcEiHio tf -7 */h £ < -r & ?t * t±« p H m*t n ^x 7 f> 

»KOS4e>ii*^a*»mi-'<<, E«5&j£&KEi»±Kl&3FiI&^- Ky^ ^ 
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^-vl 11/ 



[0 0 3 01 

m \z o v > x mm £ #j& Lxum-tZo 

[0 0 3 1 ] 

[IWJ 1 ] 

m^tz*mfemw<vm^&%7jitxmmmmx& n , Ym<o& j &±.frw Ltz & 

- • tfy h 9>f > (COB I Capacitor Over Bitline) fiii C9#2»-f£f fillip fi£ 

^r»fffiia-c3>&o 

[0 0 3 2] 

CMPi*^J:oT#»E«lSr^jSi-&*Br^-JwOV»TSB|R1-** t , ^#§91 

ii ti zmnm £ mfc £ o -e a & < , ehx »* tr r <z>*m iu^>^f 
sen ^ tr r * ^jEfc-t & k o t & kmm r & £ t &x §= & 0 

[0 0 3 3] 

ti*. M O S f 7 > y X ^ f « ^ i#If 1 ±i: , y°? 

X7CVDS^fflv>t, SiNx. S i C. S i CNf^^^^flx-yf > 

^ h y 2 1 s i o 2 ^ b%&mi mmm 3 t *m%mj8l u 

»*^Rjt*»IWr&fc*OR|*|»jtlRfc^iMfifflV^^ h£Sfe*frU K r F 
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#11 2 0 0 3 - 0 1 0 5 6 7 ^- V \ 12/ 

* y 7<nW£ty) £ mi;-? z> o 

[0 0 3 4] 

frlZ^ ^ft^ffl^T, T i , TiN, T a , T a N, WN^ipJlJIil, 

i^litSo JfcK, «IP^o§f£tcJ:i9Cu^itlILT^l@£m?tl*I^Cu-e 

-c^i@ei^#rt^^i^s£^i 4*ai£L-c, hi (a) KTF-tmMZfm-fz 

)VWkt LTT i N/T i 3ZJiT i Nf ^EIL, CMP&Xfi-*- y 
fflv^-c^l@^t?#rt^W^ffil5tT^l«Se^l 4 £3fcj£-r*Ltf<fcv> (^T^K 

[0 0 3 5] 

ii (b) KTj^i-xoK, mim.mm3±i<z^ cvd& 7 7Xvcv 

D&^£ffi^T. SiNx, S iC, SiCN|j)^i^|2i7f>^h7 

/«4, s i o 2 > i&mmmmmfrb%2>mimmi&mm5, sinx, sic 

, S i CN#^^|3X7f>^ h y^m6RVS i 0 2^^^^^2 

?-y m^-f) *%mirh 0 ^<d^ &%\<d y?-( x-vi-ynmzm^x 

>^LT, -ett^^Siil-^^ 1 ^T?L2 l£ffMU t|7°7X-77 7y>^ 
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#0 2 0 0 3 - 0 1 0 5 6 7 ^- V : 13/ 

10 0 3 6] 

Jfcfc, HI (c) K^tJ:?^ !2^il7±C, i2SH22Mf 

f - > ^f«:ffl^t$ 2 n&liM 7*X7f>n Effi Lfc& 3 y ^ > 
X h 6 SUfft 1 fcf T?L 2 1 ^gpofjl 2x 7 fV 77, \ y /<qR 4 £ ^ - 7 ^ > 

[0 0 3 7] 

>kK, Ell (d) *>^-j> *&£fflvvC\ Ti, T i N, Ta, 

3fe, *»*oii*HJ: 0 C u S:MlTi 1 tfT?L2 l^Cf*2E«l#2 2F*j£ 
Cutttt^o -e-O^ CMPft^fflv^T^2W7±<7)CuS^ , ;7> 

2is£ti 6ti2-iiiEW B ie7i smm^mir^ 

[0 0 3 8] 

|U2 (a) f:^t±9^ H2^M7_LtCS i0 2 f (ftOIg^ 

^ $ ti& # 2 * ^-^w tox7f> ^a^jt*^ h ti&tm) a^h^^mi 

[0 0 3 9] 

-€-<7)f|L H 1 77^-jj&ffJl||8i:K/N- m^cip^t^^^i/^ 

> 2 0 a t # 2 mmm 1 6 t<7)mm (in 2 ( a ) <dz) n 2 ji ge*& 1 6 ^ o 
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#IR 2 0 0 3 - 0 1 0 5 6 7 ^- v : 14/ 

g-r^-v--v^+^2^ie^i 6 <h^3 -m imnmrn^r 1 9 tova- v-? 

- v >m± t & & i 9 Kts^-t -?) o 

[0 0 4 0] 

■^l, 02 (b) fr-7F"£" <fc ? VV7, Y^*?-y 2 0a ^"7^^ t LT, 
VTs 2 0a £P&*U H 1 iJ^-mmmS ^VVT, Ys*?->2 0 a 

[0 0 4 1 ] 

in 2 (c) KTF-rziK, ^?-ymjLZjxtzMi*;-<-mmwk8zm. 

f 1 * ^-iil 8 Ltx 7 f > ^Jtm^:^ I ( 
SiNx, S i C, S i CNi) ^^^^.^2 Jj^~m%Wk9 ^ftf^o 

19, m 2 */^-|felfM9(7)MP§^c^l ^/s-|fe|M8^aiS$tt^lB&¥±H^^ 

- K v * ^ «^J& £ tiZ (0 3 ( a ) #HS) 0 

[0 0 4 2] 

#c&^ ±ts«^(7)^- K-7^^±ni2iF«ii i z^m-fZo zom, 

H2o^»j-et±. a^bM^^^ 2 4 K^*-^MlLai2 5^<b&&^- 

^2gp^^tMi i (omtb&frijmmtte y)Mtb&^&K& 

U<r)W7. — > (H^-^T) ^!ML> :©P->^ h/-?^->£v.x^ £ 

mm 7Ri/mim m mm 5 (± m 2 a * * : - 9 o p*s □ -em^ $ tt & gp^o 

^iyfV^^n, El 3 (b) \Ztf+ : &#l<?>%2 If T?L2 3«^^tL-2> 0 
[0 0 4 3] 

EI 3 (c) Kjjrr.fc-9fc, ^-^ffi^v>r, Ti, TiN, Ta 
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, TaN, WN#Of*I, 3lliftLt,^ia^M^21W±0«iI^t)^ 

Kttiii i ±<t)c ux^v 3 -m i aamwifT 1 9£ 
**i 8«u ±ux.&*mQi%i-ztK£Qmm<v&m&®M7&<D*mtem 

Wtfycf&i- & (HI4#BS) 0 
[0 0 4 4] 

JJLt, £2«E&1 6 £f£2 -ilfWier 1 5fc«rra«F^jS-r*r'j. 

1 9«r^jS-t&*feov^rBiWL7t**, f&2«E*ll 6 H 2 -fc 1 SE&M tf 

-eot^fi, 0 8 (a) (c) 
4fc, »2-»l«E«lWfcr7 1 5ti21ieil 6£J&£Lfc&, 0 2X1^0 
3c0X^lc^o-cH3 -#lJfEj»Mtfr 1 9 £ff^-t*U£ 
[0 0 4 5] 

a*, tr? hj»o±«tc#ji*^*E*^scoB«»o^*#SB«igii^jtfflL 

& *) „ -b;l/rr > ^ y- h SR* s tT 7hn>^F 2 1 VEffiM £7 15 
) £^LTt:-y (&2«Em 6) -Wt^>^ h (£ 

3-#l«Ej»IWfeT7 1 9) ^^LtflT^lS («31E«ll 8) 

-MEM) ZBf&-fZ>Ztt l z± «9Sfl:a s Bj££*i*o 
[0 0 4 6] 

iOi^:, *f5Jfc^o^*ft«11Sy r ^o»ii^ffi^«t^tf, Elft ecu 
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^-v! 16/ 



E*ftl6 0WR|) £/Jn£ < fc**"C§* t^f K-)*-^tW 

[0 0 4 7] 

[H»fl 2 ] 

«0^O^2(7)^»J^#^#S#^g^^^^^^ov>-r. EI 
[0 0 4 8] 

ti\ n i onii^j t mm^ mo s f 7 > ^ 

l±fc, CVDft, ^7X7CVDftf»t, S i Nx, S i C, S i CN 

h -;;«2 tS i 0 2f^4-&ilif6iI3 * 

T i N> Ta, T a N, WN^O^'J ^BtRIfC u £it1*U CMPft^ 

fflv^T*iE«i*rttw»i*Ej»i tzmm-f&o 

[0 0 4 9] 

il^Sl3±C, 7 7XvCVDftf^ffiv^T, SiNx 

„ SiC, Si CN^f>*S*2i7f>^ h '7^14, S i O 2> fifl 
$I^^^SilfWl5, SiNx, SiC, SiCNf*e>«rS»3 
iyf> h7^I6MS i0 2^f>^-Si2 *fe*S HI 7 *m<kMf&L, * 
(D±{zM$,LtzUi?X t IT, K7-fX7f>7'gf^fflv» 

1 kfr?L2 1 *Mf&L. hs*? 2>o 

[0 0 5 0] 
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Stb Lfc& 3i7f> ^ h y /*JjI 6 XCfJI 1 fcf T?L 2 1 J&U<0% 2x 7 f>^ 
, TiN, Ta, T a N, WNf«/^'J ^/HfcRtfC u £Jt«U CMPft 

&ffl</>-c£2*E*&i 6 tm2 -mimmmmvT 1 5 fciwiBtK^u me ( 

a) ^^1-«3S*S*"t&o 
[0 0 5 1 ] 

« 1 ©Hifcfl|-ei±& 2 mm 7 ±Kt£ 1 8 L£^\ 

*^*fe^-C*±Xe*ftBMk-t-4fe*JC HI6 (b) IZjji-f £ 7 iZ, SiNx, S 

!6il9±t:A- Fvx^OliP^iit-i.^l'y^ 2 0 b 4-0 

#c1-& 0 :©i/^f/^->2 0bli, l^v* 2 0 bOMPSBtH 

2iieil6^fli (0 6 (b) Ob) ri 5 \ 1 2TO1 6 tOlf^v-V 
> + ^2SE«ll 6 t^3-fli@S»ier 1 9 fcO->a- h-7-v>m±i 

[0 0 5 2] 

0 6 (c) kv^f;^->2 0b^-7X^i:Lt, ^ 

SlSU i2A^-iil90^f)^S^- K-77^Mt-5)o 
[0 0 5 3] 

a-K7^?±i:»21II««R1 l^T&mtZo *r<o&, miomm 
[0 0 5 4] 

L^L&rt^. »2Ofll&3fe0!|-C»i, *M K * * - J^AitM 2 5 tLfctiLto 

<ot*s<? hittemim-?*? 2 4 tm2mmm 1 6<D^n^mm (h2) /nn 

PipS (w2) -C&&<7nc*tLT, *^tt«-ett#2jftif»ROff$ (hi) /p^p 
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^-vl 18/ 



ipi (wl) -eabf, HPfflSrlBICJC-r&fcr^^^ hJt»±*L</h$ < fc*o ^ 
oT, ^2<7)^^^Jt^T^2era^Ml KDmtb&fr&Z&W'fZZ.t 

l < (i-e-tti o v^p^v* h/^-> (m^-^T) «u 

^tf ^ - 1 tz x. *) , ^2 ^itm 7x^11 p H mitBi 5 am 2 # ^ —mmm 9 ^ 
Pflp-e^$tL^^<7)^>6^^^>^$n, 07 (a) (:^tiW2er 

?L2 3^ffM$tL^> 0 
[0 0 5 5] 

^(O'ik, Wil (b) ^^i-J:^^, *^y*&£ffiv>T, Ti, TiN, Ta 
, TaN, WNf^^'J ? ;v;WC u £i£f*U CMP v££rffiv^"CH 2 fcf T 
?L2 3 K|£3 -m 1 Sfil^^eT 1 9^f^i-^o H^> |eI«<7)^^fflV^T0 3 

i @d»i tr r 1 9 _t* i:* 3 ji gen i8« u ±mj:mzm*) &~tzt 
t,z£t)mm<v&mw>m.m&<v*mfcmwi) s 5E)&ir2> an 7 ( c ) &m) 0 

[0 0 5 6] 
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